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Summary
Background: Spontaneous bacterial peritonitis (SBP) is a potentially lethal compli-
cation of cirrhosis. It is probably the most characteristic infectious complication of
cirrhosis.
Aim: The aim of this study was to evaluate the bacterial and fungal causes of SBP in
Egyptian population. Furthermore to predict the occurrence of rare pathogen like
Listeria monocytogenes in those patients.
Materials and methods: The study included 100 patients with end stage liver disease
associated with ascites. Patients were suspected to have SBP. The ascitic ﬂuids were
subjected to full cytological and microbiological study.
Results: The peritoneal ﬂuid cytological study revealed that 50 samples had cell
counts >250 cells/mm3. 37 samples had growth and 13 samples had no growth
(CNNA). The distribution of isolated pathogens was Gram positive cocci 48.8%
followed by L. monocytogenes 24.4%, Gram negative bacilli 12.2% and Mycobac-
terium tuberculosis 7.3. The cells counts associated with listeria culture were
475 cells/mm3 with sensitivity 70% and speciﬁcity 68%.
Conclusion: The study highlights the prevalence of microorganisms in Egyptian
patients with liver cirrhosis associated with ascites. It reﬂects the occurrence of
L. monocytogenes as an important pathogen of such clinical situation. Other rare
pathogens like M. tuberculosis are not uncommon in those patients.
© 2011 King Saud Bin Abdulaziz University for Health Sciences. Published by Elsevier
Ltd. All rights reserved.∗ Corresponding author. Tel.: +20 502258877.
E-mail address: may s65@hotmail.com (M. El Sayed Zaki).
876-0341/$ — see front matter © 2011 King Saud Bin Abdulaziz University for Health
oi:10.1016/j.jiph.2011.06.002
Sciences. Published by Elsevier Ltd. All rights reserved.
o
i
o
a
c
p
a
m
s
h
f
r
a
p
M
T
d
w
U
s
t
t
M
m
i
s
s
d
w
b
T
e
e
g
o
i
c
a
lation of 10mL of ascitic ﬂuid into culture bottles212
Introduction
Spontaneous bacterial peritonitis (SBP) is a poten-
tially lethal complication of cirrhosis. It is probably
the most characteristic infectious complication of
cirrhosis. SBP is deﬁned as the infected ascitic ﬂuid
in absence of any recognizable secondary cause of
peritonitis. The occurrences of SBP are indepen-
dent of the etiology of liver diseases. It develops
in 10—30% of hospitalized patients [1] and the mor-
tality exceeded 90%, when it was ﬁrst described.
However, with the early recognition of disease and
prompt and appropriate antibiotic treatment, the
in-hospital mortality of an episode of SBP has been
reduced to approximately 20% [2].
SBP is diagnosed when (a) the ascitic ﬂuid cul-
ture grows pathogenic bacteria (almost always pure
growth of a single type of organism), (b) the ascitic
ﬂuid neutrophils count ≥250 cells/mm3 and (c)
there is no evidence of surgically treatable intraab-
dominal sources of infection.
Variants of SBP are (i) Classic SBP: ascitic
ﬂuid polymorphonuclear leukocyte (PMN) counts
>250/mm3 and positive culture; (ii) Culture neg-
ative neutrocytic ascitis (CNNA): ascitic ﬂuid PMN
counts >250/mm3 and culture negative; and (iii)
Bacterascites: a culture positive ascitic ﬂuid in the
presence of PMN counts <250/mm3.
The infection of ascitic ﬂuid leads to an eleva-
tion of PMN count in ascitic ﬂuid, which represents
evidence of failure of the ﬁrst line of defense,
the peritoneal macrophages, to kill invading bac-
teria. Thus, elevation of PMN counts to more than
250/mm3 in ascitic ﬂuid has been adopted as a diag-
nostic criterion of SBP, without consideration of the
detection of bacteria in ascitic ﬂuid cultures. The
infection of ascitic ﬂuid in SBP is considered to be
blood-borne and monomicrobial in 90% of patients
[2].
There are four key elements of SBP patho-
genesis: (1) small intestinal bacterial overgrowth,
(2) increased intestinal permeability, (3) bacterial
translocation, and (4) immunosuppression. These
key elements are not separate, but interlinked [3].
Its occurrence is related to low protein levels
and impaired opsonic activity in ascitic ﬂuid. Most
episodes of spontaneous bacterial peritonitis are
monomicrobial and produced by enteric bacteria.
Gram-negative members of the Enterobacteriaceae
family and Streptococcus spp. are the most common
organisms isolated in the ascitic ﬂuid. SBP caused
by Listeria spp. is a very rare infection [4].Listeria monocytogenes is a gram-positive facul-
tative anaerobic rod that is a well-known pathogen
in the neonate, but it has been increasingly rec-
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gnized as a pathogen in adults. It can cause
nfections like meningitis, bacteremia with or with-
ut sepsis and chorioamnionitis. Conditions such as
dvanced age, pregnancy, malignancy, alcoholism,
irrhosis, Crohn’s disease, the post-renal trans-
lant state and treatment with corticosteroids are
ssociated with an increased risk of infection. L.
onocytogenes is the main pathogenic among the
even known Listeria species [5].
Liver cirrhosis and its complications is a common
ealth problem in Egyptian population. However,
ew reports discuss the SBP in those patients.
The aim of this study was to evaluate the bacte-
ial and fungal causes of SBP in Egyptian population
nd furthermore to predict the occurrence of rare
athogens like L. monocytogenes in those patients.
aterials and methods
he study included 100 patients with end stage liver
isease (decompensated liver cirrhosis associated
ith ascites) admitted to Specialized Mansoura
niversity Medical Hospital, Egypt. Patients were
uspected to have spontaneous bacterial peritoni-
is (SBP). All patients signed proven consents and
he study was approved by Ethical Committee of
ansoura Faculty of Medicine.
According to routine clinical practice, a detailed
edical history and complete physical exam-
nations were performed; symptoms and signs
uspicious for SBP (i.e. fever, change in mental
tatus, abdominal pain, peripheral leukocytosis,
evelopment of renal failure, hypotension, etc.)
ere recorded. The diagnosis of liver cirrhosis was
ased on clinical and pathological conﬁrmation.
he severity of the liver disease was classiﬁed in
ach patient at entry according to the model for
nd-stage liver disease (MELD) score [6].
MELD score : R=(0.957 × log creatinine in mg/dl
+0.378 × total bilirubin in mg/dl
+1.120 × log INR + 0.643) × 10
Paracentesis was carried out without ultrasound
uidance using a standard sterile technique. Lab-
ratory analysis of the ascetic ﬂuid in all patients
ncluded the following: total and differential cell
ounts, direct Gram stain and Zheil Nelseen stain
nd bacterial cultures obtained by bedside inocu-rocessed with Bactec 9050 system (Becton Dick-
nson Europe, Meylan, France) [7]. When blood
ulture bottle was positive an aliquot was plated
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Table 1 Frequency of isolated organisms in studied
cases.
Organisms Frequency (%)
Gm negative bacteria 5 12.2
Klebsiella pneumoniae 3 3.0
E. coli 1 1.0
Yersinia pseudotuberculosis 1 1.0
Gm positive cocci 20 48.8
Staphylococcus aureus 4 9.7
Staphylococcus intermedius 3 7.3
Staphylococcus hominis 2 4.8
Staphylococcus haemolyticus 1 2.4
Streptococcus viridans 4 9.7
Streptococcus pneumoniae 4 9.7
Micrococcus 2 4.8
Mycobacterium tuberculosis 3 7.3
Listeria monocytogenes 10 24.3
An increasing incidence of SBP caused by Gram-
positive bacteria in cirrhotic patients with ascites
has been observed by different authors [4,8]. High
prevalence of Listeria peritonitis was reported in
Table 2 Correlation of MELD score in relation to iso-
lated organisms.
Isolated organisms MELD score
<9 9—15 >15
Gm negative bacilli
Klebsiella pneumoniae 1 2 —
E. coli 1 — —
Yersinia pseudotuberculosis 1 — —
Gm positive bacteria
Staph aureus 3 1 —
Staph. intermedius 3 — —
Staph. hominis 1 1 —
Staph haemolyticus 1 — —
Strept. viridans 3 1 —
Strept. pneumoniae 4 — —
Micrococcus 1 1 —
P 0.51
Mycobacterium tuberculosis
Positive 2 1 —
Negative 74 20 3
P 0.33
Listeria monocytogenes
Positive 5 5 —
Negative 72 15 3
P 0.96
Fungus (Aspergillus fumigatus)he high prevalence of Listeria monocytogenes per
nto blood agar, chocolate agar and MacConkey
gar and incubated at 35 ◦C in a 5% CO2-enriched
tmosphere. Identiﬁcation of bacterial growth was
erformed by automated Microscan system.
Mycobacterial and fungal culture were per-
ormed for each sample. Culture for Mycobacterium
uberculosis was done with the use of Bactec 460
.B. radiometric system.
Techniques for isolation of L. monocytogenes
ncluded, for all specimens, selective enrichment
nd cold enrichment that have been shown to
ncrease isolation rates signiﬁcantly. Subculture
as performed after 24 h on Listeria Selec-
ive Medium (Oxford Formulation) following the
ethodology and using selective enrichment media
escribed in the literature. Culture was incubated
t room temperature for 24—48 h. Colonies were
dentiﬁed by Microscan system.
esults
he study included 100 patients with liver cirrho-
is. They were 74 males and 26 females with age
ange between 37 and 70 years. 29 were diabetic
atients and 40 were positive for HCV antibodies.
he peritoneal ﬂuid cytological study revealed that
0 samples had cell counts >250 cells/mm3.
The distribution of isolated pathogens were
ram positive cocci 48.8% followed by L. mono-
ytogenes 24.4% Gram negative bacilli 12.2%, M.
uberculosis 7.3% and Aspergillus fumigatus 7.3%,
able 1. Mixed infections with both Gram positive
occi and L. monocytogenes were found in four
amples.
There was insigniﬁcant association between
he isolated pathogens and MELD classiﬁcation of
atients, Table 2.
There was signiﬁcant association between Gram
egative and Gram positive culture and abdominal
enderness (P < 0.05), Table 3.
The cells counts associated with L. monocyto-
enes culture were 475 cells/mm3 with sensitivity
0% and speciﬁcity 68%, Fig. 1.
iscussion
he distribution of isolated pathogens were Gram
ositive cocci 48.8% followed by L. monocytogenes
4.4% Gram negative bacilli 12.2% and M. tuber-
ulosis 7.3%. These results generally matched the
athogens most frequently encountered in SBP in
revious studies as the prevalence of Gram positive
occi over Gram negative bacilli [8].Aspergillus fumigatus 3 7.0
Total 41 100.0Positive 2 1 —
Negative 75 19 3
P 0.4
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Table 3 Correlation of clinical data in relation to isolated organisms.
Clinical data Gram negative
and Gram
positive bacteria
T.B. bacilli Listeria monocytogenes Fungi
Positive Negative Positive Negative Positive Negative Positive Negative
Abdominal
tenderness
N = 52
6 46* 2 50 4 48 2 50
Abdominal
pain
N = 47
8 39 1 46 4 43 3 44
Altered
mental
status
N = 20
4 16 1 19 1 19 1 19
Fever
N = 14
5 9 0 14 2 12 1 13
Constipation
N = 12
2 10 0 12 2 10 0 12
Diarrhea
N = 5
2 3 0 5 1 4 0 5
Hypotension
N = 5
2 3 0 5 0 5 0 5
* P value < 0.05.
Spain. In other countries this infection was also
diagnosed, such as USA, Brazil [9], Taiwan [10],
Australia [11], France [12], Chile [13,14], and
United Kingdom [15]. Nevertheless, the interesting
ﬁnding in the present study is the high prevalence
of L. monocytogenes. We could not ﬁnd a discussion
of such high prevalence in other studies. This can
be attributed to various factors.
ROC Curve
Diagonal segments are produced by ties.
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Figure 1 Receiver operation curve between leucocytic
counts to Listeria monocytogenes culture positive.
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tFirst reports discussing SBP in Egyptian popula-
ion are rare. Second, the various reports discussing
he prevalence of microorganisms in SBP did not
iscuss routine culture with speciﬁc procedures for
. monocytogenes as it is reported as uncommon
athogen in SBP.
The pathogenic mechanisms for Listeria to cause
BP are not clear but most likely similar to Gram-
egative organisms. Since only half of the infections
ith Listeria SBP were bacteremic, it seems rea-
onable to presume that transmission of Listeria is
y the fecal—oral route with resulting gut coloniza-
ion.
Subsequent transluminal migration of bacte-
ia through the intestinal wall occurs, but less
fﬁciently compared to Gram negative enteric.
onsequently, in some cases, bacteremia and dis-
eminated infection may occur [16,17].
An intact cell-mediated immunity is the primary
efense against L. monocytogenes. Patients with
hysiologic and pathologic defects in this immu-
ity have an increased risk of listeriosis, and SBP
s the culmination of the inability of the gut and
he immune system to contain intestinal bacteria
18].
The increasing incidence of L. monocytogenes
equires early recognition and speciﬁc treatment.
high index of suspicion should also be main-
ained in patients with hemochromatosis, impaired
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[
[
[
[
[15] Jayasinghe S, Connor M, Donaldson S, Austin H, Foster A.
Spontaneous bacterial peritonitis due to Listeria monocy-
togenes: importance of enrichment culture. J Clin Patholhe high prevalence of Listeria monocytogenes per
ell-mediated immunity, exposure to farm ani-
als and Gram-positive-like organisms in peritoneal
uid or blood [19]. Many authors have sug-
ested that a third-generation cephalosporin such
s cefotaxime for the empiric treatment of SBP
oes not provide adequate antibiotic coverage
gainst Listeria spp. In such cases, reviews have
uggested the use of ampicillin (with or with-
ut sulbactam) or sulfamethoxazole-trimethoprim.
he use of this last antibiotic is recommended
or secondary prophylaxis, instead of norﬂoxacin
20].
In a trial to ﬁnd laboratory clues for rapid diag-
osis of L. monocytogenes before the results of
ulture, we performed ROC curve analysis for cel-
ular counts in peritoneal examination. It was found
hat cell counts >475 cells/mm3 had sensitivity 70%
nd speciﬁcity 68% compared to culture in predict-
ng the occurrence of L. monocytogenes. However,
hether this ﬁnding can be the base for rapid differ-
ntiation between culture positive cases and CNNS
equires further evaluation in a large scale study.
Tuberculosis of the intestinal tract ranked 8th
f all forms of tuberculosis (0.8%). The diagnosis of
eritoneal tuberculosis is difﬁcult because the clin-
cal manifestations are non-speciﬁc, such as weight
oss, abdominal pain, fever, ascites and vomiting
21].
There was neither signiﬁcant association
etween the isolated pathogens and MELD classiﬁ-
ation of patients nor clinical symptoms and signs
or patients except for abdominal tenderness.
mong patients with SBP, some have no signs or
ymptoms. Because of this lack of speciﬁcity and
ensitivity of clinical signs and symptoms, instances
f unexplained deterioration in patients with cir-
hosis should lead to a diagnostic paracentesis.
rompt diagnosis and treatment maximizes survival
mong patients.
There was insigniﬁcant association between
he isolated pathogens and MELD classiﬁcation of
atients. On the contrary, Obstein et al. [22]
eported that an increasing MELD score is indepen-
ently associated with a greater risk of SBP. For
very point increase in the MELD score, the risk of
eveloping SBP increases by 11%. Other ﬁnding had
eported less important implications for increasing
he suspicion of SBP in patients with elevated MELD
cores [23].
The study highlights the prevalence of microor-
anisms in Egyptian patients with liver cirrhosis
ssociated with ascites. It reﬂects the occurrence
f L. monocytogenes as an important pathogen
n such a clinical situation. Other rare pathogens
ike M. tuberculosis are not uncommon in these
atients.itis in cirrhotic patients 215
onﬂict of interest statement
unding: No funding sources.
Competing interests: None declared.
Ethical approval: All patients signed proven con-
ents and the study was approved by the Ethical
ommittee of Mansoura Faculty of Medicine.
eferences
[1] Rimola A, Garcia-Tsao G, Navasa M, Piddock LJ, Planas R,
Bernard B, et al. Diagnosis, treatment and prophylaxis of
spontaneous bacterial peritonitis: a consensus document.
International Ascites Club. J Hepatol 2000;32:142—53.
[2] Garcia-Tsao G. Current management of the complications
of cirrhosis and portal hypertension: varicial haemorrhage,
ascites, and spontaneous bacterial peritonitis. Gastroen-
terology 2001;120:726—48.
[3] Jayaraj K, Di Bisceglie AM, Gibson S. Spontaneous bacterial
peritonitis caused by infection with Listeria monocyto-
genes: a case report and review of the literature. Am J
Gastroenterol 1998;93:1556—8.
[4] Lata J, Stiburek O, Kopacova M. Spontaneous bacterial peri-
tonitis: a severe omplication of liver cirrhosis. World J
Gastroenterol 2009;15(November (44)):5505—10.
[5] Adeonigbagbe O, Khademi A, Kharowe M, Gualtieri N,
Robilotti J. Listeria monocytogenes peritonitis: an unusual
presentation and review of the literature. J Clin Gastroen-
terol 2000;30(436—437).
[6] Port FK, Held PJ, Nolph KD, Turenne MN, Wolfe RA. Risk
of peritonitis and technique failure by CAPD connection
technique: a national study. Kidney Int 1992;42:967—74.
[7] Akcam FZ, Yayli G, Uskun E, Kaya O, Demir C. Evaluation of
the Bactec microbial detection system for culturing miscel-
laneous sterile body ﬂuids. Res Microbiol 2006;157:433—6.
[8] Sheer TA, Runyon BA. Spontaneous bacterial peritonitis. Dig
Dis 2005;23:39—46.
[9] Toyoshima MT, Apanavicius A, de Matos Soeiro A, de Almeida
GM, Arai MH. Listeria monocytogenes peritonitis in cirrhotic
patients: ﬁrst description in Brazil. Rev Inst Med Trop Sao
Paulo 2006;48(5):291—3.
10] Hou CC, Lee YJ, Yu KW, Yang WC, Chen TW, Ng YY. Peritonitis
due to Listeria monocytogenes in a patient receiving main-
tenance hemodialysis. Clin Infect Dis 1998;26(514—516).
11] Hart KA, Reiss-Levy EA, Trew PA. Listeria monocyto-
genes peritonitis associated with CAPD. Med J Aust
1991;154(January (1)):59—60.
12] Kitmacher P, Croize J, Zarski JP, Rachail M. Listeria
monocytogenes: a rare etiology of infection of ascitic
ﬂuid that can be asymptomatic. Gastroenterol Clin Biol
1990;14(12):1028.
13] Espinoza-Gómez F, Newton-Sánchez O, Melnikov V, Pinzón
SL. Spontaneous bacterial peritonitis caused by Listeria in
a patient with cirrhosis: case report. Rev Med Chil 2006
Sep;134(9):1171—4.
14] López-Rodríguez R, Campos-Franco J, Mallo-González N,
Alende-Sixto MR. Pleural and ascitic ﬂuid infection by Lis-
teria monocytogenes. Report of one case. Rev Med Chil
2008;136(11):1453—6.2010;63(9):835—6.
[[
[216
[16] Nolla-Salas J, Almela M, Gasser I, Latorre C, Salvado M,
Coll P. Spontaneous Listeria monocytogenes peritonitis: a
population-based study of 13 cases collected in Spain. Am
J Gastroenterol 2002;97:1507—2151.
[17] Doganay M. Listeriosis: clinical presentation. FEMS Immunol
Med Microbiol 2003;35:173—5.
[18] Riquelme A, Calvo M, Salech F, Valderrama S, Pattillo A,
Arellano M, et al. Value of adenosine deaminase (ADA)
in ascitic ﬂuid for the diagnosis of tuberculous peri-
tonitis: a metaanalysis. J Clin Gastroenterol 2006;40(8):
705—10.[19] Vázquez-Boland JA, Kuhn M, Berche P, Chakraborty T,
Domínguez-Bernal G, Goebel W, et al. Listeria pathogen-
esis and molecular virulence determinants. Clin Microbiol
Rev 2001;14:584—640.
[
Available online at www.sM. El Sayed Zaki et al.
20] Aziz F, Dodl S, Grigoriuri A, Penupolu S. Listeria monocy-
togenes common presentation of an uncommon organism.
Prof Med J 2011;18(1):163—6.
21] Khan R, Abid S, Jafri W, Abbas Z, Hameed K, Ahmad Z.
Diagnostic dilemma of abdominal tuberculosis in non-HIV
patients: an ongoing challenge for physicians. World J Gas-
troenterol 2006;12(39):6371—5.
22] Obstein KL, Campbell MS, Reddy KR, Yang YX. Associ-
ation between model for end-stage liver disease and
spontaneous bacterial peritonitis. Am J Gastroenterol
2007;102(December (12)):2732—6.23] Kamath PS. The Model for End-stage Liver Disease (MELD)
score predicts survival in patients with spontaneous
bacterial peritonitis, and with ascites. Gastroenterology
2001;120:A378.
ciencedirect.com
